if n = 2 %1 + 2 %2 + + 2% with n,> n 2 > > n r , then ψ n (x) = φ ni (x)φ n2 (x) <p* r (x). J. L. Walsh [6] proved that the system {ψjx)} is a complete orthonormal system. For every Lebesgue-integrable function f(x) of period 1 there is a corresponding Walsh-Fourier series (WFS):
f(x)~Σ*c k f k (x), with c k = [f(t)f k (t)dt .
As in the case of trigonometric Fourier series (TFS), we can find a simple expression for the partial sums of a WFS,
S n (f, x) = ΣM'ΛaO = (/(» + t)D n (t)dt , k=0 OJ
where D n (t) = Σ*=o Ψk(t)
For the meaning of ~f and for further notations, definitions and properties of the WFS we refer to [2] 2* In [4] , Chapter VI, R. Salem proved the following theorem: Let f(x) be a continuous function of period 2π. For odd n, let 
Proof. For each natural number k we have 
For the first term of this sum we have
For the second term we have dt ^ ω(f, 2~n) .
Now we observe that, since k' < 2 % , J5 fc /(ί) is a sum of functions ψi(t) with i < 2 W . Each of these functions is constant on the
Thus we have 4* In this section we will show that our main theorem implies two classical results for WFS. The first is the Dini-Lipschitz test for WFS, which was first proved in [2] , Th. XIII. A generalization of it can be found in [5] , § (3.5). Proof. We see immediately that
for some constant C. Thus lim^^c U n (x) = 0 uniformly in a?.
The next corollary is Jordan's test for WFS, which was first proved in [6] , Th. IV. Proof. We can find a nondecreasing sequence of natural numbers
Thus lim^oo U n (x) -0 uniformly in x.
Finally we will prove a theorem for WFS analogous to certain results of L. C Young [7] and R. Salem [4] for TFS, and which is an extension of Jordan's theorem. First we will give a definition of bounded Φ-variation.
Let φ(u) be a continuous, strictly increasing function defined for u ^ 0, such that φ(0) = 0 and lim u _oo φ(u) = °o. Proof. Since ΣϊU Ψ{k~ι) < °°, we can find a sequence {ε(k)} of positive numbers, decreasing to 0 as ί -^oo, and for which Σ Ψ{ke(k))~ι) < oo . The author wishes to express his gratitude to Professor D» Waterman for bringing this problem to his attention and for his. encouragement during its solution.
